Background: Postpartum depression is an important but neglected public health issue in low-and middle-income countries. The aim of this study was to assess postpartum depressive (PPD) symptoms and associated factors in a rural Ethiopian setting characterized by high social adversity and reproductive health threats. We hypothesized that infant gender preference would be associated with PPD symptoms.
Background
Postpartum depression (PPD) is a pressing but largely neglected public health concern in low-and middleincome countries (LMICs) [1] . The symptoms of PPD are the same as depressive symptoms at any other time in a person's life [2] . The prevalence of PPD in LMICs is as high as, if not higher than, the prevalence seen in highincome countries [3] . Recent evidence on the prevalence of PPD was only available from 15% of LMICs [3] and indicated a weighted mean prevalence of perinatal common mental disorders (including depressive symptoms) of 19.8% [3] . In sub-Saharan Africa, many studies of PPD are facility-based or restricted to high risk populations, for example women with HIV, and are not representative of the general population of postpartum women. More representative community-based studies have mostly been conducted in Ethiopia and South Africa (Table 1) . Most studies indicate a high burden of PPD symptoms, measured using validated depression screening scales, but with substantial variation in the estimated prevalence of PPD [4] [5] [6] [7] .
PPD is likely to be an important factor contributing to elevated mortality in women in LMICs, through increasing the risk of suicide [8, 9] . There are several studies from LMICs which show a substantial burden of suicide in the perinatal period, for which unrecognized and untreated PPD is likely to have made an important contribution although information on the woman's mental health prior to death is not known [10] [11] [12] . An estimated 20% of deaths among women in the postpartum period in India are classified as suicide or accidental burns [12] . In a hospital-based retrospective study from Mozambique, 33% of deaths during the early postpartum period were from suicide [10] . In Nepal, suicide was the leading cause of maternal death, accounting for 16% [11] . Similarly, 13% of maternal deaths were attributed to suicide in Sri Lanka [13] . PPD also has implications for the child and has been linked to higher rates of stunting, diarrheal diseases, lower completion of recommended schedules of immunization, lower rate of exclusive breast feeding and poorer cognitive and social-emotional development among children in LMICs [14] [15] [16] [17] [18] [19] .
Factors associated with PPD in LMICs include younger age [3, 20, 21] , rural residence [3, 22] , low income [3, 20, 23, 24] , lack of social support [3, 24, 25] , pregnancy and birth complications [3, 7, 22, 23, 26] , unplanned pregnancy [3, 22, 27, 28] , intimate partner violence [20, 22, 27] and non-adherence with perinatal sociocultural practices [29] . Gender preference has been frequently cited as a risk factor for PPD in Asian culture, but has not been adequately investigated in Africa [22, 23, [30] [31] [32] [33] . In Ethiopia and other sub-Saharan African countries, studies indicate that gender preference affects the decision to use family planning [34, 35] . Couples have been found to postpone the use of family planning if their live children are female, reflecting a desire for a male child. In a previous qualitative study from Ethiopia, there was a strong preference for boy babies [36] , but in a subsequent quantitative study no association was found between giving birth to a boy when the husband preferred a boy and onset of PPD, but this study was under-powered [37] .
Inconsistencies in the prevalence of PPD and associated factors are likely to be explained by use of different measures of depressive symptoms and associated factors, differing cut-off scores on self-report measures of PPD, differing definitions of the perinatal period, 12:42 variation in sample size, the nature of the sample (rural, periurban or urban) and differences in the variables included in multivariable models.
There is a need for rigorously conducted, contextually sensitive and adequately powered studies to investigate the distribution of perinatal depressive symptoms in rural sub-Saharan African country settings. The information obtained will help to inform appropriate intervention strategies at both the individual and community level. The aim of this study was to assess the prevalence of high levels of PPD symptoms and associated factors in a setting of high social adversity and reproductive health threats in Ethiopia. We tested the hypothesis that infant gender preference would be associated with PPD in rural Ethiopia.
Methods

Study design: a population-based cross-sectional survey
Study setting
The study was conducted in Sodo district, of the Gurage zone, Southern Nations, Nationalities and Peoples' Region (SNNPR) of Ethiopia. SNNPR is one of the largest regions in Ethiopia, accounting for more than 10 percent of the country's land area. The SNNPR is an extremely ethnically diverse region of Ethiopia. These ethnic groups are distinguished by different languages, cultures and socioeconomic organizations. The Gurage zone has 15 districts. Sodo district is the second largest in terms of population (161,952 persons; 79,356 men and 82,596 women), with 88% of the population residing in rural areas [38] and comprises 58 sub-districts. It is located about 100 km south of the capital city, Addis Ababa.
In Sodo district, there are eight health centers, each linked to five health posts served by health extension workers. There is a general hospital 30 km away from the district town, Buee, which has an outpatient psychiatric service provided by a psychiatric nurse. However, at the time of the study there was no specialist mental health professional located within the district and no health care personnel trained in mental health care. As part of the Program for Improving Mental health carE (PRIME), plans were being made to integrate mental health care into primary care and maternal health care settings across the district [39] . PRIME is a multi-country implementation research project involving five LMICs (Ethiopia, India, Nepal, South Africa and Uganda) [40] . The analyses presented in this paper were from a formative study which was conducted to identify the treatment gap for women with post-partum depression and their preferred help-seeking [41] and coping strategies [42] in order to inform service development. In this paper we focus on the identification of risk factors for development of PPD.
Recruitment
We attempted to identify and recruit all women between one and 12 months postpartum with live infants who were residing in Sodo district. A total of 3147 women were recruited from the 58 sub-districts of the study district, identified by locators in a houseto-house census triangulated with the list of infants from the PRIME census [43] and immunization reports for the whole district obtained from the district health office. Further details of the sample identification have been described previously [41] . The eligibility criteria included being a resident of the study district for 1 year or more, having a live infant, being between one and 12 months postpartum and not exhibiting overt behavioral disturbance indicative of severe mental illness. Each household containing an eligible woman was visited by a data collector who then explained the purpose of the research and gave the woman an information sheet or read the information aloud for those who were unable to read. Women who consented to participate were interviewed at a time and place that was convenient for them, but for the most part the interview took place within their homes. The interviews took approximately 1 hour to complete.
Measures
PPD symptoms were measured using the Patient Health Questionnaire (PHQ-9). The PHQ-9 was developed originally to measure depression in primary care settings [44] . The PHQ-9 has been culturally validated for use in several African country settings [3, 29, [45] [46] [47] including in postpartum women in rural Ghana [48] and in the primary health care and antenatal care settings in the neighbouring district to this study [49, 50] . In the Ethiopia primary care validation, a score of 5 or more was found to have a sensitivity of 83% and specificity of 75% for the detection of major depressive disorder. In antenatal women, the validated cut-off was four and above, giving a sensitivity of 86.7% and a specificity of 80.4%.
Gender preference was measured by asking the woman whether she was happy with her child's gender (yes/no) and whether she perceived that her husband was happy with the child's gender (yes/no).
Potential confounders/explanatory variables
Social support was assessed using the Oslo Social Support Scale (OSSS-3). The total score as well as the individual items of the OSSS-3 may be used. A total score ranging between 3 and 8 is classified as poor social support, a score between 9 and 11 as intermediate support, and a score between 12 and 14 as strong support [51] .
The OSSS-3 has been used in Ethiopia in various settings, including the community for this study [43, [52] [53] [54] .
Stressful events were measured by the list of threatening experiences (LTE-12) [55] . The LTE has been found to have convergent validity in various studies in Ethiopia [43, 53, 54] . Alcohol use disorder was indicated using the Fast Alcohol Screening Test [56] , a four item questionnaire that has been adapted and used in the study site previously [43] . A score of 3 or more indicates probable hazardous or harmful drinking. Perinatal complications were assessed by asking the woman "Have you had pregnancy, or birth-related difficulties? If yes, what were they?" (coded as haemorrhage, prolonged labour or high blood pressure).
Data collection and quality assurance
A total of 36 data collectors and four supervisors, who were recruited from the district by the PRIME project and had experience of data collection, were trained for 9 days. The educational levels of the data collectors ranged from tenth grade completed to first degree. They were supervised by four supervisors who were also trained and assisted by the investigators. The supervisors were diploma or degree graduates. A pre-test was conducted in three sub-districts near the study area. Data were collected between April and June 2014.
Data management and analysis
Data were double entered into EpiData version 3.1 and exported to the Statistical Packages for Social Sciences, version 20 (SPSS-20) for analysis. Frequencies, percentages, and mean values were used to describe the categorical and continuous variables. Bivariate analyses were carried out to investigate the association between symptoms of PPD and several demographic, obstetric, and psychosocial variables. The hypothesis that the woman's perception that her husband was unhappy with the gender of the baby would be associated with PPD was tested by controlling for demographic and obstetric factors in the multivariable analysis. All variables with a p-value < 0.2 were included in the multivariable model. Adjusted odds ratios with associated 95% confidence intervals were reported in the final multiple logistic regression model.
Ethical considerations
Ethical approval was obtained from the Institutional Review Board of the College of Health Sciences, Addis Ababa University. Permission was also obtained from the Sodo District Health Office and administration. Women who agreed to participate gave written consent. For those who were not literate, independent witnesses were invited to sign to indicate that the information had been read out correctly. Non-literate participants then gave a finger print to indicate consent. Women who endorsed the PHQ item indicating suicidal ideation and those with higher than or equal to 10 in the PHQ were linked to the Butajira hospital psychiatric nurse-led outpatient clinic.
Results
A total of 3147 women between one and 12 months postpartum (mean 5.89 months postpartum; standard deviation (SD) 3.42) were included in the study. One woman was excluded and referred for specialist mental health care with probable psychotic symptoms. No women refused to participate in the study.
The mean age of the respondents was 27.9 years (SD 5.3). Concerning the gender of the baby, 8.8% (n = 276) of the women and 11.6% (n = 366) of their husbands reported being unhappy. More husbands were happy about the baby's gender if the baby was male (55.9% for male vs. 44.1% for female) ( Table 2 ).
The prevalence of high PPD symptoms (PHQ-9 score of 5 or more) was 12.2% (385/3147) with 95% confidence interval 11.1-13.4. The prevalence estimates for PPD symptoms did not differ across the postpartum period: 1-3 months postpartum 12.7% (129/1012), 4-6 months 11.1% (80/723) and 7-12 months 12.5% (176/1412).
Factors associated with PPD symptoms
In the bivariate analysis, the odds of having PPD symptoms were 1.43 times higher in women whose husbands were not happy about the baby gender: 95% confidence interval (CI) 1.04-1.91. However, the association became non-significant in the multivariable model. In the multivariable analysis, the following were associated significantly with PPD symptoms: rural residence, grand multi-parity, history of complication during pregnancy of the index child, past history of abortion, experiencing hunger in the preceding month due to lack of food, perceived wealth less than the neighbors, poor marital relationship, and having had one or more negative events during the preceding 6 months (Table 3) .
Discussion
In this paper we report findings from a large populationbased study of PPD symptoms in a rural Ethiopian setting, using a culturally validated measure of depression and a wide range of potentially relevant associated factors measured using standardized instruments. The hypothesis that unhappiness of the father about the baby's gender would be associated with PPD symptoms was rejected.
The prevalence of high PPD symptoms in our study was 12.2%. Although this is in the range of the prevalence reports from community studies from LMICs (ranging from 4.9 to 59.4%) [3] , it is much higher than a previous study conducted in a neighboring district 10 years ago where the prevalence was 5% [57] . Apart from the difference in the measurement instruments (the Self-Reporting Questionnaire was used in the previous study), it is possible that psychosocial and socio-cultural protective factors might be declining in the society. Socio-cultural practices that provide emotional and material support to women following birth are hypothesized to be protective against PPD or may be risk factors when people fail to comply with them [36] .
In the same sample of women, we have shown previously that the treatment gap for PPD is very high [41] , with most women not seeking any help for their symptoms and not receiving any evidence-based care. Nonetheless, around half of women were receptive to receiving treatment in the primary healthcare setting as well as from religious to traditional healers.
Gender preference, social adversity and PPD
Symptoms of PPD were higher among women whose husbands were not happy about the baby gender (15.8% vs. 11.8%), p-value < 0.05. However, this association became non-significant after adjusting for potential confounders. Gender preference has been reported as independent predictor of PPD in Asian countries [33, [58] [59] [60] [61] .
In most of the studies conducted in LMICs, male gender was preferred to female especially among people with low income and education [58, 62, 63] . Although there is some evidence of gender preference in the Ethiopian setting [34] , this does not appear to translate into a threat to the mental health of perinatal women. The association between depression and disadvantage in women, including gender inequality, intimate partner violence and low maternal education, has been reported by many studies in LMICs, including Ethiopia [64, 65] . In this study, women living in the rural area had about twice the odds of having PPD. Rural living is associated with lower socioeconomic status, lower empowerment of women and poorer access to healthcare in Ethiopia. Unemployment and poverty are well known risk factors for PPD [3, 20, 23, 24, 66, 67] . Dimensions of poverty include food and financial insecurity. In this study, women who had experienced hunger in the preceding month and who perceived their socio-economic status to be lower than others were more likely to have PPD. This is consistent with findings in other LMICs [66, 68, 69] . Those women who reported a poor relationship with their husband were also more likely to have PPD. The question of whether poor marital relationships cause PPD or PPD leads to problems in the marital relationship remains unanswered given the cross-sectional nature of our study. Nearly half of women in our study had experienced at least one stressful life event, ranging from loss of a loved one to being the victim of theft, and this was associated significantly with PPD.
The importance of social determinants of PPD in this rural Ethiopian setting is also reflected in our previous finding of attribution of PPD symptoms to social rather than psychological causes [36, 41] . Any intervention for PPD will need to consider social determinants in order to effectively address the underlying cause of depression, as well as to be acceptable for women in this context. Poverty reduction interventions or interventions to address intimate partner violence would be expected to improve mental health in women in this setting at the population level, although a review indicated that microfinance initiatives may actually increase mental distress [70] . Nonetheless, alongside such initiatives, it is likely that individually-focused psychosocial interventions will also be needed for a sub-group of women. In a systematic review of psychosocial interventions for women with perinatal depression, there was preliminary evidence that purely social interventions were less effective than psychological interventions [71] .
Reproductive health threats
Women who had given birth to five or more children had two-fold increased odds of experiencing PPD compared to first time mothers. This is in keeping with previous studies from LMICs [3, 69, 72] . The unmet need for family planning is very high in many LMICs and women with high fertility are more likely to be uneducated, poor and in poorer health, all of which are associated with PPD [73] . Past adverse pregnancy outcomes such as abortion and perinatal complications were found to have significant association with PPD in this study, as with many other studies in other LMICs [3, 7, 22, 23, 26, 69] . Despite recent reductions, maternal mortality remains high in rural Ethiopian settings. As a consequence, any medical complications during pregnancy are likely to be perceived as potentially life-threatening and a potent threat to mental health [74] . Loss of a previous pregnancy has been associated with increased risk of mental health problems in the subsequent pregnancy in high-income country settings [75] but has been little-investigated in LMICs. Improving the reproductive health of women would be expected to improve their mental as well as their physical health. Nonetheless, for women who do experience complications, improved psychological support may reduce the risk of developing future mental health problems.
Limitations
This is a cross-sectional study it is difficult to determine temporal relationship between exposure and outcome variables, for example between PPD and poverty. Reliance on self-report for the measurement of factors such as wealth, marital relationship and husbands' substance use may have led to under-reporting of the true extent of the problem. Although women were asked specifically about symptoms for PPD in the preceding 2 weeks, some might have also reported symptoms present during or before pregnancy due to difficulty defining the recall period in this rural setting with low levels of literacy. Some depressive symptoms, such as weakness, may have been the result of the demands of the postpartum period rather than depression. We did not conduct physical examinations and may have missed underlying physical health problems.
Conclusion
Postpartum depression affected at least one in ten women in this Ethiopian community. Social adversity and reproductive threats were high and associated with PPD. Improving reproductive healthcare, addressing social determinants of PPD and creating access to mental health care through integration into existing primary care-based maternal health care may reduce the burden. 
